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Hints on Hantavirus
Researchers in Arizona are beginning a
two-year study to determine how rodent
infection with hantavirus varies with the
seasons, habitat, and temperature in hopes
that such information may help health
authorities better understand the risks to
humans.
Hantavirus is contracted by humans,
health authorities believe, by direct contact
with infected rodents or their urine or
feces. The disease caused by the virus,
known as hantavirus pulmonary syndrome
(HPS), has killed 54 people in the United
States, primarily in the West, although
James Mills, an epidemiologist specializing
in rodent-borne zoonotic diseases at the
Centers for Disease Control and Pre-
vention (CDC) in Atlanta, says rodents
carrying the virus have been found
throughout the country. HPS surfaced
approximately two years ago in an out-
break in the Southwest.
The study, funded by the CDC, will
focus on a number of different habitats
throughout Arizona, including the higher
elevations in northern Arizona and lower,
more arid regions in the southern part of
the state. Researchers will attempt to
answer a range of questions, according to
Michael Morrison, adjunct associate pro-
fessor ofwildlife biology at the University
of Arizona and one of the project's
researchers: "The CDC would like to
know how the frequency of the viral anti-
body changes in rodents throughout the
year. In summer, do twenty-five percent of
them have it? In winter, do ten percent of
them have it? The CDC would like to cor-
relate that with various changes in the ani-
mal population, weather conditions, and
the like."
This research is part of a larger pro-
gram in which scientists are gathering as
much information as possible on han-
tavirus. "We're slowly putting together the
picture ofa geographic location, habitat-
be it desert or chaparral or alpine tundra-
and seasonality, and looking at risk pat-
terns through time and space," says Mills.
"We can try to identify specific habitats
and specific times ofyear when risk is like-
ly to be higher than in other habitats and
times ofyear."
Researchers from the Arizona Depart-
ment ofHealth Services reported in March
that they found hantavirus-infected
rodents in a variety of habitats. In a pre-
liminary study, conducted in the summer
and early fall oflast year, researchers led by
Craig Levy, program manager of the
department's vector-borne and zoonotic
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WWW Hot Zone
Recent events such as the outbreak ofthe Ebolavirus in Zaire, which
has resulted in more than 100 deaths, and the makingofthebestsell-
ing book, The Hot Zone, by Richard Preston, into a Hollywood
movie about Ebola, have generated considerable interest among the
public about viruses. Scientists, however, have long been fascinated byviruses, and aWorld
Wide Web site constructed by the Institute for Molecular Virology at the University of
Wisconsin-Madison (URL:http://www.bocklabs.wisc.edufWelcome.html) is dedicated to
virology. This site provides a tremendous resource for researchers, academic faculty, stu-
dents, andanyoneelseinterested inviruses.
For the novice, the IMV site contains a compre-
hensive introduction to molecular virology through
a tutorial organized by Ed Rybicki of the
Department of Microbiology at the University of
Cape Town, which was originally written as a sup-
plement to his "Introduction to Virology' lecture
course for second-year undergraduate microbiology
majors. Other educational materials including dis-
cussions by the world's leading researchers on Ebola,
AIDS, hantavirus, and herpes viruses are provided
under the hyperlink "course notes andtutorials."
For more advanced users, there are virology-
related news andjournal articles, computervisualiza-
tions ofviruses, and digitized images ofviruses by








maps" shows how such maps may be used to recon-
struct a complete icosahedral (60-face) viral particle from one face (shown in an image
on the site). Superior graphics and references to accompanyingjournal articles make this
avaluable link for researchers.
The IMVsite also provides a linkto several databases housing information on specif-
ic virus sequences, alignments, and phylogenetic trees, as well as a link to the classifica-
tion ofviruses by the International Committee on Taxonomy ofViruses. Users who
wish to contact virus experts may consult a phone book ofvirologists on the Internet,
and users who want to discuss their own research findings with others in the field can
sign on to a Bionet.virologyUSENET news group.
Additional resources beyond the scope ofthis site are available throughlinks tovirol-
ogy-related resources elsewhere on the Internet including links to emergingviruses infor-
mation and research, HIV/AIDS information and research, and research organizations
such as theWorld Health Organization andthe Centers for Disease Control.
disease section, found the highest infection
rates among rodents in a variety ofvegetat-
ed habitats in the northern part ofthe state
at elevations ranging from 4,000 to 10,000
feet above sea level. Infection rates ranged
from 8.4% to 13%.
In the desertlike southern part of
Arizona, infection rates were sharply re-
duced, ranging from 0 to 4.0%. However,
researchers are unsure whether this differ-
ence is a function ofhabitat or season and
believe the low infection rate may be
because the animals were trapped and test-
ed during the summer. During winter and
spring, researchers found higher infection
rates among rodents in southern Arizona
while conducting follow-ups of suspected
HPS cases. In one southern Arizona coun-
ty, 19% ofrodents trapped inJanuarywere
positive for hantavirus. The reason for the
seasonal difference is unknown. Tempera-
ture, humidity, and rodent activity may all
play a part, says Mira Leslie, an epidemiol-
ogist with the Arizona Department of
Health Services. But, Leslie notes, strains
ofhantavirus generally do follow a seasonal
pattern ofinfection.
Research on the impact of habitat on
rates of rodent infection will focus on a
dry area in southwestern Arizona that is
primarily a mesquite grassland. Trapping
sites will include an area around a season-
al creek as well as on a hillside. "What
we'll be able to do within that mesquite
grassland is look at more micro-site con-
ditions to see ifwhen the populations are
lower, there is a certain segment of the
rodent population that has a higher or
lower prevalence [of infection] than the
ones that live in the hillsides in the win-
ter," Morrison says.
Already, Morrison says, preliminary
evidence points to wild mice of the genus
Peromyscus that live along rivers and creeks
as possibly having a higher prevalence of
hantavirus infection than those living on
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hillsides. "We have no idea why," said
Morrison. "It would just be wild specula-
tion to give a reason." Mice belonging to
this genus include deer mice, brush mice,
and white-footed mice. They generally
weigh about an ounce and are a few inches
long.
Morrison says his findings will be com-
piled with those of researchers doing simi-
lar studies in different geographical regions
ofthe state to try to determine when han-
tavirus infection is highest in rodents and
thus when it may most likely be spread to
humans. With such information, people
can be told to be careful in certain habitats
or to avoid being near rodents during cer-
tain times ofyear.
Although the chances of contracting
HPS are low, according to Levy, concern is
high because one out of two people who
get the disease die. For the present, Levy
advises avoiding all contact with rodents
and making sure homes are rodent-proofed
by caulking and sealing holes and other
possible entrances.
Frauenfelder Straddles Border
In November 1993, the North American
Free Trade Agreement (NAFTA) created
the Border Environment Cooperation
Commission (BECC) to deal with envi-
ronmental issues along the U.S.-Mexican
border. Last February, the U.S. State
Department and the Mexican government
formally approved Roger Frauenfelder as





Frauenfelder will direct the BECC's
efforts in assisting border communities to
develop and implement environmental
infrastructure projects and to certify pro-
jects for financing by the North American
Development Bank (NADBANK), the
BECC's sister organization, also estab-
lished under NAFTA.
"Historic and unprecedented," is the
way Linda Taylor, one of the BECC's 10
directors (5 each from Mexico and the
United States) described the commission's
establishment. "The BECC is the first inter-
national entity set up by countries to address
the environmental and social issues sur-
rounding liberalized trade," explained
Taylor, an environmentalist with the New
Mexico-based Southwest Research and
Information Center, a nonprofit environ-
mental advocacy organization.
The border area that encompasses the
BECC's scope ofactivity was defined by the
1983 La Paz agreement as a corridor 100
kilometers on either side of the
U.S.-Mexican border, stretching 2,000
miles from San Diego, California, and
Tijuana, Mexico, to Brownsville, Texas, and
Matamoros, Mexico. The corridor is bor-
dered by six Mexican states and four U.S.
states (Arizona, California, Texas, and New
Mexico). Ten million people live within the
area. The commission is based in Juarez,
Mexico.
Frauenfelder, a native of the border
region (the Yuma Valley in Arizona), is flu-
ent in Spanish. He has a background in
engineering, regional and local planning,
and a military career that includes working
as a construction manager on environmental
issues at various naval institutions in the
United States and around the world.
Immediately prior to his BECC appoint-
ment, Frauenfelder worked as deputy city
manager for San Diego with responsibility
for the city's water supply and wastewater
treatment system. Frauenfelder will oversee a
support staffthat includes a deputy director,
an outreach coordinator, a civil engineer
who is the general project manager, an envi-
ronmental project manager, and an informa-
tion systems specialist.
Commenting on the environmental
health of the border-area communities,
Frauenfelder said, "Services Americans take
for granted, such as runningwater andwaste
water collection systems, are totally lacking
in the area. It's going to take a lot ofmoney
to bring the border area up to the standard
we think ofas normal." Frauenfelder added
that studies done by the U.S. Department of
Commerce estimate the task will cost $6-$8
billion over the next 10 years.
NAFTA set four major priorities for the
BECC: encourage the prevention of water
pollution, improve waste water treatment,
manage municipal solid waste, and work to
resolve other environmental issues related to
the first three.
The BECC is already considering pro-
jects that might qualify for its support. The
Mexican city ofNuevo Laredo, for example,
may get BECC support because it has a
water treatment system nearing completion,
but lacks the money to finish the project. "It
takes some time for an organization with
our scope ofactivity to get going and to put
an infrastructure in place," Frauenfelder
said. "We are refining the project submis-
sion process and establishing our criteria for
project approval."
Headquartered in San Antonio, Texas,
NADBANK is supported by the U.S. and
Mexican governments and provides $3 bil-
lion in new financing to supplement existing
sources of funds and to help encourage the
participation of private capital in BECC
projects. "Not every project is going to have
a revenue stream to repay the loan,"
Frauenfelder said. "We may have to go to
private sources for help, if necessary, espe-
cially for those projects that might put a
burden on small rural communities."
Despite the many challenges and heavy
workload ahead, the BECC will not become
an "overly bureaucratic operation,"
Frauenfelder pledged. "We plan to keep the
project submission and review processes as
simple and straightforward as possible," he
explained. "We want to be open, supportive,
and responsive to borderresidents."
Getting the Word Out on Lead
Big Bird and his "Sesame Street" friends
have educated children for years on a vari-
ety of topics. The National Safety
Council's Environmental Health Center
(NSC-EHC) is now looking to these char-
acters for help in spreading the word
about the dangers of childhood lead poi-
soning.
In February, the Prudential Founda-
tion awarded a $1.2 million grant to the
Children's Television Workshop (CTW)
and the EHC to develop and launch a
nationwide campaign to raise public
awareness about lead poisoning. The
groups are working to produce an educa-
tional video, an audio cassette, and print
materials in which characters from the
children's educational television show,
"Sesame Street," will discuss the dangers
and sources of lead poisoning and urge
regular testing for blood-lead levels. The
campaign will also inform adults of mea-
sures they can take to lower children's
exposure to lead in the home and in child-
care settings. The video and materials will
be distributed free of charge to families,
child-care professionals, educators, health
care professionals, hospitals, community-
based clinics, and public health facilities.
According to the Centers for Disease
Control and Prevention, lead poisoning is
the most preventable pediatric health
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